To provide thermodynamic data for converting the nickel matte to liquid nickel, an experimental study was conducted in the phase equilibrium between the Ni-S melt and Fe0^-Si0 2 , FeO, r CaO or Ca0-Al 2 0 3 based slag melted in a magnesia crucible at 1773 and 1873 K. 
INTRODUCTION
For the last forty years, the demand for nickel has grown at an annual rate of about 4%. In the long term, the demand is expected to remain at the same rate due to the growth in stainless steel demand and the need for The experimental conditions are given in Table 1 .
The compositions of pre-melted slags are indicated in Table 2 . 8 (eight) g of slag was equilibrated with the nearly equal amount of Ni-S in a magnesia crucible with 
Alloy Phase

Sulfur content
The relationships between the sulfur content in the alloy and log pS 2 or log pö 2 
Iron content
It was found that iron was introduced into the Ni-S melt from the Fe0^-Si0 2 and FeO r CaO based slags.
The alloy composition for the equilibrium with FeO^- 
Slag Phase
The slag compositions for the 
Nickel content
The nickel content in the slags equilibrated with the Ni-S melt is plotted in Figure 6 , in relation to log/?0 2 or log pS 2 
Sulfur content
The sulfur contents in the FeO r CaO and Fe0. r Si0 2 based slags are shown in Figure 7 , in relation to log pS 2 or log p0 2 . It is noted that the solubility of sulfur is When nickel is dissolved in the slag as an oxide, the distribution ratio can be analyzed thermo-dynamically on the basis of the following reaction to form a monometallic oxide,
where the solid NiO v / 2 was taken as a reference of the This anomalous behavior is considered to be ascribed to a mechanism of the nickel dissolution different from that of the dissolution as the oxide given by eq. (2). Owing to extremely large solubility of sulfur in this region for the FeO.v-CaO based slag, as shown in Figure 7 , the dissolution of nickel as a sulfide may be suggested.
The linear relationship observed in Figure 8 suggests that the sum of activity coefficient ratio and η Ί ratio in Eq. (4) (mass%Ni) 0X and (mass%Ni) s will be given by Eqs. (6) and (7), respectively.
where A and D are constants. a N j S is known from the data reported by Hsieh and Chang /12/ and the content of sulfur in the slag, (mass%S), was obtained in the present study. The present experimental data for the solubility of nickel in the FeCVCaO based slag were analyzed by regression on the basis of Eqs. (6) and (7).
It was found that they could be reproduced well when A and Β in eqs. (6) and (7) are 26000 and 6.4, respectively.
Application to Nickel Smelting
The nickel contents in the alloys equilibrated with 
CONCLUSIONS
The main objective of the present study was to 
Table 3
Melt and slag composition at pö 2 just before precipitation of NiO. 
